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ABSTRACT : 

PROBLEM TO BE SOLVED: To record a hologram with uniform intensity- 
over the 

whole recording area of a holographic recording medium in the case of 
recording 

a hologram on a plate-form holographic recording medium by generating 
a conical 

reference optical beam by using a conical optical member, and 
irradiating the 

recording medium with the conical reference optical beam and a 

recording 

optical beam. 

SOLUTION: The effect that the power density of the reference light 
has a 

radial directional position dependence on a holographic disk 12 is 
compensated 

by using a light beam partial light shielding means 40. Or, the 
power density 
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of the reference light on the holographic disk 12 is prevented from 
having the 

radial directional position dependence by determining appropriately 
the 

relative arrangement position between the holographic disk 12 and a 
conical 

optical member such as a conical convex mirror 56 or a conical prism 
62. 
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1 ] 

*n f=7 AEMffifcfct^T* 

e-A*mfc:fettS><7-M#tftfl*4-tta:¥fT7tte-A*» gi¥t:rftfcr-A<Dftfi!) 

c * »> , me* o ^5 7 y v *E»«iitic» LTaBftjews^r-r * ra»*#jmee-A 

* 56 4 S * , 10 

WE*o^9 7-f y ^E««»C» WEP3**#JH)te-Latf»EE»Jte-A*Jia» 

*ny7AEBOII»iHUK. ME3fce-Affl#*7tt#«e*sai3te«8*liJllB[»fc£ 
7 (CM LT, bSI3*d^77^7 * ESJKttfcJSBW £ ti S 7- « 

P^^7^y^lBS(«ft©B8^^ffifcSoTllS^^--^*a^7A(Hl»f^a^#?>nS<fc 20 

7 tc -r s , 

2 ] 

*Dy 7 7^ y ^E««#±tfcvTKRit»3t^*#©naitt3&»6a^ffiBes»*fc 
iuEfttT-Agis#jSft#©tf, K^tr-Aa5^)g^#s^ji©-rs^t:-A<D@^siffliBr 

*n^7illOl5&t0«C> BuETte- Aas#jgtt#®{c £ 0 tuE¥fT7iee-AcD@ 30 
*Jli#Wi!>S#SC t\z <fc o T x ME*n ^ 7 ^ v ^ EMftiE&^T huER&M 
3*gP#<DR«tttfr ^.S^fuEtS if, ME*o ^7 7 W y * ESS ft JHIf £ n S #M fc 

* SBTtUHtf SHI B8 i:%SJ;d(c-r5ili:*#ISi:-rsggd<]Il!Si^©*D^7AE» 

, BuE*Dy7 7^y^E^^^±Efc^T^P3^^7t^Sl5M©Rglllli^5)jfi^ffiSfcS 
WSfctiBSf «n. iflo, (d) tuE*a ?77 f y *E»fflltt±fc*J^TKraiUfc*fi¥ 
gPtfORgtttfr P. jfi^ffiKS if, WE*a^77-f fi'E»«t**ffl»t4#»)t(l!)/<7 40 

f»E)te-A*«'»)t^«#, K^*- AgfltfjSftMfcMf Site- A®&*W»rT 

*ny^AE»OIPB»fcrai«K» WE^e- A»»«3tt#aic J: 0 WE¥fT3ttK- AOS 
*»r3fc*<l>S-&SCfclcj:-3T» WE*ay97-ry^E»»*±fc:l5^TS<»EP3«®7tt 

^SKTtl^ffl^fil^lfflfcftSJc^C-rszifc^Wafc-rSBISWlEtSO^o^vAE* 

[»*« 4 ] 

MEnt***»*ftf, (W) KRit^ft^&ttcDRM^SMBDlcfcfiRgiJfcBSTffifcA 50 



(3) 
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MStzttmtfiZ *U flo, (p) WE*oy77-f y*EiI#±C*i^Tint»*¥ 
*#4>ra*N*eXv»ffiB» if, ME*P ^7 7 ^ >y *E»K#*M»?S#SHtt©/< , 7 
-ffifitf&Tt 5<t 3 fc, 8? j£ £ ft T 0, 

WE*if-A»»aMe¥a^, K«e-A»»a*¥a*aiii'r*}ttK-A©*4.apoR 

x>*©WEa)tt««OS**^lll*:* c i:K J;oT« W£#n ^57 * y *ES8tt 10 
ftfci»?n5#!B)ttJ;«g*«fK*<S«frai:4«J:5Kt5i: i: £ ft* i: f 5 if 

1 Escipynsgsa. 

»E*Djr77o *E*MS#fc WER*»3tt*»*r KR«*JBJfc¥**f©R«l*i: 
g*D^77^y^ES^i*©'r'i'X^tfi^||lii:^SIHW{c-S{-r5 e fc7fi:E@L, 
iuE*P ^7 7 >y »E»»*©E»*«**S*lSieN9»tTfll6n* Nl<01ft5 

p ^AEisa. 

[tt&g 6 ] 

[if «js 7 ] 

tt$H2. 3, Xtt 4E*©*P y5AE**ffio 

im** 8 ] 

* P 9=7 AESTj S£*^T, 30 

MEf9I»*«#i:iE*nif77Y»j'ESm!i:t, (-f) SRiS^ft^SP** ©R 
l«««R*ny77-f v >Eti*C8LTiBC4»), (p) KR*JB)t¥»tt©l&E 
ORi|}gg|*ai©]Ij*ifclS*py7 7>f y *ESJi#i: ©EBttf 0 i: & 3 J: 5CEBL, 

fciaER*»«*»»©R«tti:*3feKWKaiATl9ERII*)t*»tfeXW«-e:*Ci: 

k <k o % hue* p««5 7 -r >y *E«i»(*c» UTseajttt*wr * R»»#Ba*ir- a 

* £ 2 •£ > 40 

ME*n {T57^ ? ^ESSjiftfc, BuER§tig#M WEEftJt <f- AfcBHftf 

t5at\ shay5AE**Sltf-r*» 
oi:«1$ii:t5*P^7AEg*a, 
[19*31 9 ] 

*D7*7AEStjS£^^T, 

B«r*# n «D*mT*JBj8«*U Mft*^-2 -sin" 1 (1/n) 7-77VJ;{)^f ^ 
flRgiJBffiflrffii:, K R SUB eSrffi ©RSI Wife *t LTifiSf 14Siiiit*lft -5J8#r 

STt^gPttA^figs, Rgimft^g&fcr^fflic u 
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mmnmfcK¥®tt t we* a ^77^ y tmmuwt*. (-n KR**ft*»#©R 

li#K*n y * IBS Jgf* fc *f L TM ic & 0 , (n) £H*«%¥fftt ©tiflB 

iSraSiMflfffiOWiStMa y*^ 7 -f y * f B Sii 81 # i: © 8a Bl 0 * 5 J: 5 fcBBE L, 

KJE*n ^7 ^ >y *£&ftttic. t&ER*«#!B3fce-Afttf InHaeSTfclf-AfclBftf 
t5 C £T*, *n 7*5 AESfcUffTS. 10 

[ 0 0 0 1 ] 

[^©jst r '' N 

© * o y 9 7 y ^ IB» * {* K * a ^ 5 A * E» "T * *}56 C M -T * „ 
[ 0 0 0 2 ] 
[«£*©atl5] 

*a ^7 7 <{ y *IB® JKttfC^D 7*7 A©JgT*1f I^SSt 5 * D 7*y AfBSfcts^ Ttt 

, *D^7^ >y *Kg«#tc#M7te-A&tf fBii^e-A^M ^nee-A© 20 

[ 0 0 0 3 ] 

ifflt5*a^77^7i'feiift)!)', x^f X7#c©&g# (*n^77^-y^-7 r i'X^ 

^^»P»ti5o W*.«i\ ^© J: 5 icfi^ LTff &ttfcR*JB#BBifcl£-A©ttffl**n y 
5 7 ^ >y 7 •T-fX^Ctf^iC^aWtc-aJ^T, *<DPiMBmMyt¥-L.**u y 
77^7^ •f-fX7iliiIlft5J:7(i:ttitfs -SwDtlciot, * d 7*7 7 w >y 
7 • X7©fBS1SJ£©£ffif;:M£*n 7"y AfBStffT*., Lfrt> * © Hft£*BB% 
t*-A©R£t8 c i: *o 7*y A©£BfB@£fT? c ZtfTiz Ztztbs * 30 

ntJ:oT*a7"77^ 7^igI«:OEi$I*)i^S^5Ci:^ff 5, 
[ 0 0 0 4 ] 

#M)te-A*R«i0kr-AfcS0-r5fc{4, R8ijfc#^gBi?r£<se/B-f nt4<fc < > {sgfflRj 
fii*R«ug7t^gi5«tcf4, ra«fcE»Bi**r-r RMBffrMWf 

*IB«fa!)t*«tf *fr*P3«»)t**»i:, ¥«tt©*n y*5 7 -f y ytBRKtt 

R*»3tt**W©R**3&<*oir7 7-f y *E«»#K»LT*ieK3S:* 
§t5o ¥ff*e-A*. *©¥fr#e--A©ftttfcR*#jt¥«#©R*(fti: 

£|ll«W{C-&S#TRit«^gP*tf;:A«£ •&« f:, * © ¥*Tft £ - A . RS8J££*f 
ffi*fcttR*«JH»fiBI«: J:oTfis*SfcttHSf«nsc tiaoT, *d y*^7^ y ^13 
SJ8#fc«LTSit43ttt*Wr *R**#M*e-A*«*S-&5 :t*T?tS. 40 
[ 0 0 0 5 ] 

Kra-©«»ft*js , rE«icj&-3TJtff i rs3t*fr6fi8s^iiWK:Rfarj**tt*^ i r«# 

jHJttif-AfcftS. ±$©J:?£, «lt«*n{r77o*ESI#ff, f^?«C 
jgft (*D^77-f7^'7^» -p*S»^fctt, CORMMftlf-A^ftllili: 
*Dy*y7-ry^ -x^X7©4)^ffli:£gia£ftfc--&2-eT, c©RM#M£--A 

?;*D7'77^ 77 • 7-f X7tCilttnif, t ft fC «fc O T , *D^77-f7)'f^ 
^OEtHllOKCli^T, #ffl)tlf-A©)t**ra-©X»ft (S* ftfC©#ffi& L 
fcAMft) T-A^?-a-5iii:A^T*#5o £©<:££ fUfflLT, 0Jx.J4, n v/t* h • y*v 
X 7 © e -y h^j0lll^*D7'7AiDlt'*0 7"7 7^ y 7 • f* X 7 (C IB ft L T 45 It (4 50 
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t , 3 vt\* h • -f-c x* fcn«<D*i£-elf IB* K Wf c fc^nlffifc: Sfc if , 

ft si jS a* # e» n s o 

[ 0 0 0 6 ] 

* a amis] 

J-X±C0«J: 5 fC LT?§££-tt-fc RMMfte-Ati, * n ? 7 7 -y * • 
x^X^±tc:fcttS#i?ft©^7-Mtf---£-e&<> * d ^ 7 7 y >y ? • f-f xi'Ol 

R*#3fc3*as*f i o 2 £ lt, flraaugsaififswrsswsiJt^asw (RMdiffi 
?7-) ^fieffl-rs^^^^Lfco nmrnft^ffltt i 02^*0^77^;^ - f^? 10 

1 0 4 £ fi, C©R$£»ft^S13*tl 0 2©RSt«I^*D^7y^ >y ^ • f^fX^ 1 0 4(C 
ttLT^itfC&S.fcSfCEBSftT^S,, ¥ff7ttr-Al0 6^, <KD¥?7ttfcT-A©7ie 

0 2 ©R**fc J: 5 fc LTR*»3fc¥»# 1 0 

2fc:AJfcf2tfSi:. ¥tT?ttr-Al 06 # R M £ Jfcf ffi fc j:^TSM?n5 C tlcj; t) 
, *D^77^;^ 'f^? I 0 4C»LTl«4)tl*Wt«Ri»0»)ti;-i 1 
0 8 

[ 0 0 0 7 ] 

IfcfcU HI 4*6«6fr6J;3C. TfJKlf-Al 064«iLT^5*»O5%, R 
SIJg7t¥a5M 1 0 2fl)Ri»E)fi^tta^A»tS«882 4 *tHT?7 <f y 9 • 7* X 
* 1 0 4©i|»il*Bl^Ii||'\S»«n8ci:fr6, XllJROStfO ***** < 20 
*©fc&, 1 0 2 ©R**fc»^**fcA»** Jtttttt* F9Ii^61t' 

^l^fCAIhf-rSTt^^Jt^T, *ojT77<r >y * • f-f 1 0 4±K*tt 

7-tf£*<l»4-£-e*SfcS, *n^77^ y * • f^X) 1 0 4±fc*ttS#MitO 
/<7-*£##li» *Djr57^»> •fU) 1 0 4 4>*&ff ft* & M2ltf 'Mfll *» o T, 
/<7-?S«tf 3&3!fcHgT bTfr < «fc o 4» g*i*iffiBtt*3Ftt**r-r5 totSSo f Lt 

[ 0 0 0 8 ] 

R»S)tt*a5«"T»**^» *ft£ fcHflrSft^gPttT- 30 
J: btt» ^©RMft^M©^^ *D^77^y)-f^X^ 

KW^SffiWWaEiJffiKlCtoT* JX ± i: fct i£ fc . *p^57^ >y * • f a X*©«t»& 

A^fitfffiT 
[ 0 0 0 9 ] 

VTR*JB#J»#l£-A*«£;£-&» C ©RJSMUft fcT-A E*«l?- A i: *JS8»f *«■ 

^y^E»«*±fc*»js#fli)e©^«7-*ftjyg*i^{asttse*#^r«fc^9c:i:ic 

[0010] 

[IS^Sf^t ££«>©#©] 

±*E©g«£il/£TSfci&, *«Wlcfrfr3*n $f5AIB»*H5tt, ¥**0*o^57 
-y^ES5(i»tc«LTStttcSSj;3(cgagb, £ - A Bf Bii fc *> 5 /< 7 -®& KM #m 

% - ye \z - . %e - h <o %m t mmnMBft^ffitt <d nmm t * mm 
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^SSft^ fl&E¥fTttl£-A©3fc»*fc, fflSPnrflgftftlf-ASStfBrtMfcElfiL, 
T% *o ^7 AEUfcSlfTU. *P?5AE»0IH»fcHll|K:» AuEft tr-AgP#i!gtt# 

><7-*stfffi^«*82» *©#Httic * sadism #m mi 

*«*5fC-r«<ii;T*> 6uE*P ^7 7 * y * E 4 £IB K M o TBS 4 13 -ft* 
[001 1 ] 

v *E»«(**fli«u, ffimpim&ft^igttt tmrnfrayvy 4 ? *m®m#tz. u 

) KB«»**f#ORitttf«*Dy77^ *y *E»«(*fc*t UTMfcft »> , (p) 

0tS5J:3CSIL, e-A»fffitcfc^5/l7-fBa»^^»S>!?-«*¥fT^tr-A^ 
, K¥ff}te-A©3ttttkWER«**¥*»OR«llfc***«R:Ji*TWEra«»3tt 
^gB#fc:AI*£-e3<:£lc£'K fluE*P^77Yy*EM{*£ttUTSitftfttt£W 

^£P3gtjfc#Me-A£5g££-ti-, $H£WUfcEfifte-A*«£s-e\ ue*p^ 20 
77 -< v tm&m&K. iaEra*«#!H«e-A&rfiieEE83tif-A*!H»^« c tT 

[0012] 

2 • s 1 n - 1 (1/n) 5^7^i 0 * £ l> A R M H fir ffi t , m & R SI J£ JS fff BB © R 
*MfcaUTMft¥SftJSififc*#*S^SJtt3S»W*»&l8** R*»3te**»*ffl 

7W -y *Efl*8ttfc*, (>f) KRII*3tt**»©R*tt*K*a ^77 w -y ?ES&tt 
K» UTMfcft 0 , (p) ISRMft^#©fluEORSIM#rffi©W£ t t£*p ^ 
7-f 7?ES«fttCEil* ( Ot45i7CSIl, e- ABTBCfctt^W-SBfttf* 30 
^*^-aft¥fr3t K¥ff 3t e-A03tt«fc t»ER«Jg3t^»»©R«tt fc* 

£Jt»fc»*TflaEBf^ft¥»»fcA»*-esci:fcJ:?K flu E* p 7 f >y * EH 

uts it ft ^tt^wt-* ra«»#ja*e- 2»Man LfcE»)tttr 

-A£5S££-£, HuE*P^77-r >y *E&ftttfc:, flu E RSI Jfc tT - A & Xf Iff EE 

HfttT-A^MfSiltT*, *a ?7 AE'«**fT*S t 
[0013] 

t4R*«H»fBi*w-rsia»fa!)t^«tt*5issR«t«3t^«»*ffl^TR*«#sajtte 

-A£?g£2-e, c©R§8Jg#m«-A£EMtf-A££M-f £ c iT% ¥M© 
*P ^77^ >y 7EiI#lc*n 9^ AE»*fr3 BHC, *n?77^7)ESMilc 40 

» ft^Uti, *p 7774 v *EKK#±fc*tt*#IH3tt©><7-M#&#flffiKft# 
14£ftfcft^<fc -5 fC"T 3 C £ T£ 3 fcl6, *a?5:7*y*e«»#©E»1R*©£iif 
KM t> Ti^-ft Sfif T* p ^5 AEHfcft 5 C tA't-tSo ^©fci6, *ny5A<DB4 

[0014] 

[5gB.J!©Slffi©B?<§] 
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ffl LTR*JB#Slft A£fg£S-&5 i5KLft*n 7*7 7 w >y * • xV X * • 1/3- 

^ii)t¥Si:fiSiJO^fcr-Ag|J^jg^¥©<D^<*WI?:^Lfc0, 0 3 it 0 1 <D 3> X x A fc 
«SUl^*n^77^^ -xVX7i:Rg£JgiaBU7-££^L*:0, 04OAR 

ARtf b itnm&yt¥®ttzmm LTRft^#Mfte-A£8£ s^sgKAjoM*^ 
Ltcm. m 9 (o a&xsb itnm&%m®tt*mtt LTni«#i«i;-i%f84«*5i 10 

fcSi|©#?{££^ Lfc0. 01 0 «0 9 ©HUSK * o Tfl^-T 3 RM#»tt t£- A^IBW 

•rsfc*©^, 01 iti02<Dfttr-Agi5#M#g£$jjjLT0i o (onrnm^myt^ 

tte-A£S8£<*tf SMfcgiJ(D«/S**Lfc0, 01 3 tt RSSJBft^astt IT P3& 

[0015] 

*ay 7 7^y) • xV X ? 1 2±(c*n^7A(D^T*1tffi*i2S-r5fci6<D>'X7 i AT* 

LTP3gtj&#Me-A*fg££-£s * a tc Lfc*o y 7 7 w >y * • xV x 20 

l/3-fOi''i'Xfi 4 BI*MT , $5 t *D?77-f^'f-f7,^ 1 2 « , x 

ftT*&3 0 *ny^7-ry* • xf X* • l/J-f^^'^Xfil Ott, ¥fTft3Ht 
LfcnH-Lx>h 7 l e^5,^5e-A^^4-r5¥f7 7ttr-A514#©14^«B^Tfe0, 

c ojpff fttr- a?s£¥© i 4«, mz.i£ ix-Hfss^if hjtagtn u 

[00 16] 

¥tf7ttr-A%^#®l 4fre>m*fU*:¥tftte-A«, A • X 7U -y * 1 8 K £ o 
T, 2 *©¥fT«e-A 2 0 , 2 2 (C7>SiJ?tl> -77©¥ff Jte-A 1 ¥tf ?te-A 

) 2 otte»*e-Acf!iffl«n, ffi73©¥f?tttr-A (?g 2 ¥f7tte-A) 2 2«#i 30 

ft kT - A IC % U ffl H n & o 
[0017] 

fcr-AX7U>y# 1 8*^m*tLfcSl¥f?7ttr-A2 0t±, ^1 ?7-2 6&tf$25 

7-28-esif^nT, iag}7ttr-ASffi7vffl<ot:-A • x + x/^^3 c\aki> c 

(D(f-A-X^X/^>^30fC<fc^T, *ny'77^7i' ■ X f X ? 1 2cDtB»ffiJ^O^ 
tt£#/s-Tr3{c + #£e-A&£ffi*£tt;MlK SSB^Slgg 3 2 fc AS* ^ct*®(@ 
^S3fcL<«ffiMIE£*iTMftlf-A23i:&<5„ 
[0018] 

^P^^I@S3 2fcbT(±. ®4 * 7cDfe<D^ffifflnIt6T*fe 5 > m x fcf H Z ffl ^ T B 
Mlirtlcii)®, ^S)§cDif^P,^<D«S8^aS?b, feHft£0 i: 1 J;0fili«f->*^;H^ 40 
T'$MWK:^it5toi:ffifflLTtJ;i,\ 3S WM± fc ^ 2 ;l/ £ - - > ^ b 

JgWSffi±{i:xy#xj£?fcLT{atB-7X*£#ricU cn££Kgi38g3 2tLtfSL 

^3ISnfelB&^lf-A2 3t±, 01Kfe^T*D^77^7)'f^M 2 <D T ?3 
e., co* ny 7 7^ >y ^ • x >r X * l 2±tcM£ft?>o 
[0019] 

-77^ £-AX7U^*18fr6>tiJ&tL;rc!g2¥firftfc:-A2 2ti, 13 =7-3 
oTR»2ttT, #!l7ttf-AS*SAffl<De-A • x^X/^y^3 5^A*tL> COtT- 
Ai*X;^^3 5(CJ:ote-AI^ft*Sn/ctlC, P3if i!!iffi$7-3 S'xAItt 50 
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5o HltCti, C 5 LT £-A@tf ffi*£nfc¥fTft £-A£, ¥fT^tT-A 2 4 t LT 
^Lfco Rift^a® 5 7- 3 dlRgej&Sftffi 3 6 a £ & R*fS!3tt*»«^ 6 

5 P3S6«^^gI5tt T'feSo *»W**fl^*±TM^te*R*}&7ie¥*#lCtt, Bite 

fss&Sft^SBtt^. 0P3*«a«fifi*fettiaR*»a«fiii*wrsH«f3S3tt¥a5»a 

[ 0 0 2 0 ] 

H 1 IC ^ f «fc 3 fc , *nif77-f 'T-fXf 1 Z tRi)gfiiI5 7-3 6 t S, R i8 

6 (DRgttt 3 6 bfcfcP^^YV* • X * X * 1 2©(f&<*fclSft«lC 10 
-t2tt (IIE^T, Rii3 6 b*i*Dy57-f v * •f^Xi'l ze»LTiIt4 

[ 0 0 2 1 ] 

e - A • X * X y *t 3 4*»6UJ»^*¥fT*lf-A2 4*\'tO¥ff*lf-A2 4 © ft 
*li:ra*»iaa^7-36©rafiW38bfc**fl«fc»*.T» Ra£Jgflffi57-3 6cD 
ORgi^Sftfffi3 6a(cA*t?-&5<li:lcJ:oT, *D^7oJ'fYX?l 2 (C*t 
LTli4*i**t«RM#I*K-A3 8*«S!f*T^*. BP £ , ¥fffttf-A 
24£, RftJ&iSffi 5 7- 3 6 *<DRggffl 3 6 b tc¥f5fc A*fS-£S *<D(SRf8 
«S»I3 6 at'S^Stlt, C<DRitJ&i&ffi57-3 6©«#fi©£T©#fil'\*©R 

mm 3 6 b e» LT£KWfcra-©tt8fc*js-r*ttic?ftoT»f?"rsft«fr6j**, £ 20 
K»KniafWfS!tt*wr*aw)te-A««fli6n, cft#R§80#Mft e-A 3 8 

o 

[ 0 0 2 2 ] 

g£J&rilffi5 7- 3 6 ©CtRitJgS&f ffi 3 6 atfi»?nftflfi, R*» CiiB 5 5 - 3 6 

(omtb'&jj^mn u RgUB#Mft e-A 3 8 rafugass 5- 3 6 oficeiL 

£Jfc/j£LT<^.5ftiSt©5^ RMi3ffi^7-3 6£>R£gfill3 6 b tC 3£ A&t L ft 

ft3§i<s£, c <Dwm&am 5 5- 3 6 t&siztiit&Kti.. *D^77-f7?'f^^ 

1 2 ±©tf i>»*»63!^ffiK*B8»f So 30 
C 0 0 2 3 ] 

sekE © cr t < . RH«#Mft e- a 3 8 if- Att&*a 0 tr-Att^tcfct it^aw 

-AT*£3fci6, C<DRgtJg#!ifte-A 3 8 £ $ L T l/^ S ffi 4 © ft $ (i , *u^77 
f>y^--r'fX^12'\|l-(DA*fft (g^lnJtcM^LfcAWft) T*A»t5o C©A*f 
fttt, RMdlS5S7-3 6©mft<OAt^{c^oTft*5o Ztl®*.. ]Hft©A#£© 

sfctnc ; en*T*ffiffltft , E,(Di:(is*ofciift^w-r5RSijgciffi57-3 e e£& 

«tT* a 9=7 As2g£fHfT t £ C £ fc <fc o T, ft It £ ■ # 5* ©<£.fi * n A££t«fr 5 

i 2 icjBifrntf, *©&mflj©Rju&#jsft tr-A£, ft$©ASifft *«H-ora»»# 

M)tvf-A%J!l»bTiB»Ufc*a^7A«***HSE"rSi:i:3y7?*5o 
[ 0 0 2 4 ] 

fcfeb, «±©«jfffc;6^T, #Mfttf-AKAffl©lf-A-x*X/*>2'3 5fre>tfJ 
it* S¥ff)tt if- A 2 4ti, tf-A8rffi<D£ OttBEtti^T *>^7-ffcffltfl»&<«r-£ 
ffeSCKMLT, *ny77Yy)-f-fXM 2 ±KfctT5 RS(UB#Baft If — A 3 8 

[ 0 0 2 5 ] 

BP -6, 8l*SmfH5*>4*5C, ¥fTfttf-A2 4*fcj8bT^5Jt«©55 % RH 

Jfc Ci ffi 5 7 - 3 6©RHttfcjfi^®igK:A£f*£ft«!«£, *n^7y y * • 7* <f X * 50 
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3 6<DP]Itt3 6 b KiS^MlgEKXW-r S)t«{±, RIMS 6 b *> 6 il ^ ® « A I* "T 3 
Jt"*T\ *0^77^y) • x^X^ 1 2±£fctt£#M?t©^7-&S<D&T© 
fi-&vtf**<r-». -75»> P3Mflffi5 5- 3 6 ^AttT *¥ff 3t tT-A 2 4 ti> 
AWffifCfcttS A 7-M T*fc£fci&, *P^57Y»> 'fU? 1 2 _h tc 

fctt5#Saft<D 7 tMP^77Yff • tU> 1 2 4>4>&tffr&M 
HW^flfrrj T*»EttT t Tff < * 5 &S£lR]{iSft!cfFl4£*ff 5 & (0 t & 3 . 
C 0 0 2 6 ] 

COJ;?^ * P 7 W * * • 7 s X * 1 2 ±Kfe»J 5#i3tO/<7-^fi^-gTft 10 
7-3 6t0fl©, ¥frfttf-A 2 4 ©ft¥S4>f;:. faj » BJ fig * ft If - A j£ ft 4 0 

tfSBjnn^. ^tr-AgP7>jg7t¥©4 0{±, c©ftt:-Aa5#;gft¥&4 0£>i>i 

[ 0 0 2 7 ] 

MlcJI#«R:K«-r* 4:, B l fc * L ft ft if - A gp#5Sft¥l8 4 0 « , T?.tt !> 20 

0 4 2 KM®? 5 , 8!)3>hD-7 4 4 fcT'i)S?nT^5o 0 4 2 ZfflfflL 

TS01^Mi:TfT< (IttcioT^ ¥t?fttf- A 2 4 £ . ^ © £ - A Biffi <D W m (IS © ® 

e>#?g£2gft LTff < C tA'T'f 5o 
[ 0 0 2 8 ] 

cnt &m<»¥kfomt lt, ft if- Agp#iift^ © 4 o m 2 tc^ * 3 c, 

^Siggn > h d-7 4 8 TWIp-r S c K: £ o T, jlilttlii: JS ft ttffii: 5 c 4: 30 

ffftS. SH^ES3S3yhD-54 8(OMffllfcJ;oT, ftffiMO V > ? -y 4 6 

aA^itcDtUiittSLtlCtot, 01©&9335£©nTM&9 4 2 HI D«fl6# 

[ 0 0 2 9 ] 

S!)^Fu-7 4 4 fcfcU ^46*D^7AfB^P^^SfA^iaSi^71^$TO^^^JtCfc 

offlpiifittSoT, "S^m&o 4 2©Bipg*i«iawfc:iM»-r«. 

[ 0 0 3 0 ] 

*py57^77 • x ^ X ? 1 2^(0*0^7^ E Sli*. # U a - A * D ? 7 A IB @ <fc 
7tffbtl5„ ili'J a — A 3fc P ^ 7 A §2 It (C l'* T {J x f3IS2ttS*P ^7 AM (S4 40 

[IS 1 ] 

77 = l{1-exp(-t/rw)} 2 . (^1 ) 

j*S?n5JgS£T-fe5o -»K, fBg>ft&tf#BSft©/S7-®&#<g^(i £IS(t w <9 
[ 0 0 3 1 ] 50 
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myt<Drtv-m&#isi)\ 00*0^77^7^ • x -r x ? 1 2 <o mm&'\fa 

S&Si!gii*lffl©»}te*fT5&B#*S. *©fci6©8iiJ8P{±, RfiSRO 4 2*tt 

[ 0 0 3 2 ] 

tC K-t ^it'S D , * © ft ¥ @ £ r 1H> HS^S^ r 2 tt§ 0 CflF-tfl 

©«««**» i^cpi-<!)*i»fi*irt*, NioRi&nt: u y ?&mmicft®-rz 0 10 

CintC<J;oT»e>n5, #4©y>?J&««©«ttAr = (r2-r 1) / N £ & 5 „ 
[ 0 0 3 3 ] 

O/W-Sfitt, ra«»Offi25-3 6KX»r*¥ff)tt^-^2 40/<7-*«, RSI 
f QI57-3 6 0f^, *D^77-f-^'7U)l 2fcP3Mdlffi57-3 6£© 

T'f 5o 
[ 0 0 3 4 ] 

* , C © ftj 03 lc f± , ±}g©5£l#?U/B^3o5£l£^$ftT^3£2&r w ©ffifi, ,-}-> n 
7^7 J v ? • fYX) 1 2±{cfett5#M©>'*7-&S©Wigtfc&3fci6> §ll£©^ 20 
MtioT. /W-*fi©ffifc*fjSLfc5£Sr w ©«£*«>T*5<. * © tt M « * £ , W 

©u yfBmmictti&Lrc'fcm.T w ©n*»fc6*u Hfc*©ff&ftfcj£»r w ©**±» 

©ieitil^A-r5cli:ti:,fcoT, &gfc*P?7A&«Tj£ilj£-f5fca&©887tl$li8t# 
ft ?>tl5o 
[ 0 0 3 5 ] 

«k t , , t 2> t , , t N tt5o sk> ®t o & tc v y ?mmv>MT*m%mm<» 

*©ll»il*rtJa«*»6)H#K3fe^* fc» A t , = t 2 - t , , At 2 =t 

3 -t 2 , 4t 3 =t 4 -t 3< 4 t n . i = t „ - t „ . , , 30 
[ 0 0 3 6 ] 

RTSiillS? D 4 2£fWfflnr3i&0P>hP-74 4(c(i, &±©J:5fc:LT5Ra6fc3§SMiA 

t , ~At n t, mtomwyyj&ftmvaiytvzM-v&ztt t^^yy^ hhx^< 0 
it)3yhD-7 4 4 ti, e»Bijii$i^ 5u*iw t , 3y«a-r**T?*4, ^fsso 4 2 

*ny77^;i"7^*l 2 ±<D»myt<DmMffiW<DfHmtf r 1 J: o K L 

fc$ SGSfttSo *<D«eMtf4 t , (1 = 1, 2, 3, -, N-l)MjS-rS2rfctC, 
^SSS«9 4 2©Mna*'>L'fo/hS<L* thEioT, *a^77^;i"7^ 

* 1 2 Jt©#JH}fc©!i8tf««©rt«# A rfo**<a:«J:5C9iJ»-r*. 
[ 0 0 3.I.-7 ] cfz. 

04©A&t>*BA>P.We>A^ct5t, MM 9 4 2©Hflq@£ 40 
OBD = 7-3 6©Rgltt3 6b{C, *9jfi«Lfc»#T*KI<fSnfc#J!83fc©*#, * P 
77^y»>f-f^^l 2i£BM«ft8J:5lc4«. ft o T, *ny5AE»i5H»t 
I^Bfti:, & 9 4 2(Ccfc9¥fT7fce-A2 4©r,ang^ili^ig / >5-&5ili:fi:<J;^T 

, $0^77^7^ •f^Xi' 1 2 ±©(f>i>W (c©ifi&llU4RfiJBfiiffi55-3 6©ra 
g£«3 6 blt^IStilc-SlI^S) fc ifi ^ & g « £ , #Mtc <fc SMM RStfftM t 
45. BPS, *n^v7-r-y?-f^X*l 2©rtJSlS9©a$#{±, fBSHiJi&«^l$j£ 
T'#B3 7t©{lif^#±$n5©{cMLT, ttMS 9 ©&#«<}: 9 MBfliKlMo TStttflffi 
lt^n5©T'$5o « ± (c <}: o T , #Bg?t©^7-Sga^*P^77'('>y^-v r ^X^l 
2 ± © ft Ji W <$ £ <KT T £ K *> 5 "f , t(0*D?77^^'f^X^l 2©S2^ 

I^CilCIot^ *^ra-3fifl[©*o^5AE*tfBr(j|i:**. 50 
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[ 0 0 3 8 ] 

tcnmrnams. v- 3 6 tcpse.n*v^ H5©Attt, iSffiT*fci& < E3ffi©P3MKWffi 

5 2 a*Wt5niiial57-5 2 £ , ^ © P3 g£ *& 5 2 b^*P^77^>y^ . 7* ^ 7. 
^12<D4>^ffl{C*fflW{C-a?ti-T, L T n ¥fTfte-A2 4©M73l*]frP>IIT* 
D ^ 5 7 ^ y * • x X * 1 2 © it & C ffi B L fc M £ ^ L ft 0 Sfc> B5<OBRtfCtt 

, aRgijgJBfiTffi 5 4 a **-r*jBSrgft*»ttT**R«f&:/y Xi 5 4 *©pagt 
tt 5 4 bS*py57^»^ • f-rxi' 1 2©*^fiMcfgHto{;:-8c£-eTiaBl^ $ ft 

fcJttt^-S^ R«l54b**9^*'6 > *D^77^^ • x^X? 1 2*M»-r 10 
[ 0 0 3 9 ] 

B50A~COl)StJ:^Tatt8Ri»#!S)6e-A3 8 tt, Hl©i*tioT« 
4f «Rft»Oi*t-A3 8tHac, (1) *n?770? • 7*-f X * 1 2 ±-e* 

if %&myt<0'* v -mm. ft ft a*, cot- a tf?? 4 v 9 - f-fx^ 1 2 6 

2) ¥tT7 , de-.k2 4£MLT^?>ft!ia<05^ H*f&ft3*»*f (P3MlHlffi57-5 

2 *v» trasum? »; xa 5 4 ) oragMici&^MgicAat'rsttiftsH, *ny 7 7o 

^ • X * 1 2<D<Pfo®frtb&^ffiW*m8t-r%i><Dt%:-oT^%>o ft o T , 05©A 
~C©I)StJ;oTflSt§Rii#i^ir-A3 8tt, <1 ft £> 2 O © £ C 33 ^ T , 01 20 

C fl>*ja*J8^fc»£lc fc, 0 1 ©SffiKfcW LT±T*l&f8 L fc , * a ? v 7 >r <y ? • t* f 
X* 1 2±lc*tt*#M«O/<7-»*fSK©fl*lftffill«#ttO»»*ttl«r*fc*<0 

[ 0 0 4 0 ] 

R*»**»»©»Muc«feoTtt, 5i4-rsnaijg#!S^e-A^±tB (i) (2) 

©#14©9"5©'>&< fcfc-77^<i^.T^*v^ili:^*5o ^©.fcd&lllSS©^*!©!^ 
tit, 06(C, QP3SI»S»ffi 5 6 a *W * © H ft 6 # n / 2 5 7 > <fc 0 * £ ^ 
P9»#Offi59-5 6 £ , % © R S£ ffl 5 6 b*t>D?77^y? • x X * 1 2 © * 4> «1 
CSHWE-S?*T (ft o T, f OP9ii5 6 b^*a^7 7-< yi' • f^X^ 1 2K 30 
WLTlilC^Si^Lt) , S fc, *©W£5 6c#¥fT7Ee-A2 4©5!a»7jfafr 
61I*D^77^y? • X * 1 2©1f«fcffilB*SJ:3ELTEKLfc«l8*iRL 
ft* C©#lfi)Uc<fcoTfi!£ir3RilJ&#Mtf-A 5 8 tot^T, 0 7 5#ML 

[ 0 0 4 1 ] 

H7fCfc^T, ¥fT)ttr-A 2 4 £M LTV>3ftii§© a *> , R St » ffi 5 7 - 5 6 ± © 
, 6 bfr5*ir 1 ffttlinftffiB'sAMf «3tlR a y 1 B, ^CT'K&Stt 

T\ *;a^77-f-y^-7 ; ^X^12±©. & tt (R£lll&5 6btC-g(LT^£) 6 
¥@ R 1 ?S»(tnfcffi».-f\X»-r So Rii5 6 b*6#ir 2«JJinftfiftfS 

Alft5)tiR a y 2(i, ^CT*S*f£4aT, * D ^ 7 -< >y * • x-f X * 1 2 ±©, * 40 
^ *tt 6 ¥ S R 2 ft ^ ft ft & B ^ A Ihf 3 0 * ft s 0 ^ © ftl < . r 2 > r 1 T* & £ „ C 
Cf, Ri$flI^7-5 6©i^(5 6 c t*n^77^"y^ • f-f 1 2 © Iffl © E 
m*LtL. $ft, l^56ci, C ©Rit^fliffi 5 7- 5 6 ^\<Ditm R a y 2 ©AUtiS 
£©R8©, P3gl«l5 6 b©73lR)tC«-ofcffiSffi^Hi:-r5^6{3f^ #©S 2 RtfS 3 tffiK 0 

[K 2 ] 

R,= (L + r,/ r 2 -H)tari(7t-0) + r, • • • (^2) 



[R 3 ] 



50 
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R 2 =(L + H)tan(7E-0) + r 2 ■ - • (3t3) 

[ft 4 ] 

/? 2 (L + H)tan(;r - 9) + r 2 r 2 foX, + r,//)tan(;r - 0) + r x r 2 r 2 

R x (L + r^-H^an^-^ + r, r x (r 2 L + rfl)tan(a -6) + r/ 2 r x 

• • • (^4) 

[ft 5 ] 

r 2 /R 2 >r 1 /R 1 ... . (^ 5 ) 



C 0 0 4 2 ] 

*Dy77^7?-f^M 2±^\Bg*f$n5^#{c{i, *©7fcfSi£#S2;*-r&fci6{c 

^ 7 - ® £ *M£ T L , ^ © {£ T ( = *n^77^ 7^ • fn^ 1 2±©^7-ffig/ 20 
J Pf?ft£-A2 4©^7--M) (i> C l^SSttStf, «iRay llftt, CI • 
r ftlRay2fli, CI • r2/R2tft5. ?LT, S5tSLft 

<fc 5 fC , r 2/R2>r 1/R l?^5fti!) > *Dy?7^?* - x^X^l 2 ±<Dftm 

*n ^5 y 4 y * • 7 << X * 1 2 ±(c*tf«#IR%4)'<7--ftJK&«;tf« * d $r 

73i6jttfitt*ft££«-r3&©t&3„ c twi. *p^77>r>y^«x'rx^i2±{«:fe^ 
S #H ft © ;S 7 - M © £j SB 0l©1ltj£tH:$ft#©^I2C&3i:l,<>3ir£T*;&3o 
[ 0 0 4 3 ] 

-7?, 06©8tf£T-{±, dttfc 0 7 e> & <fc o fc , ^ftft £ - A 2 4 * £ j£ L T ^ 30 

SftiSS© v R«JBflffi55- 5 6 OR** 5 6 b eifi^**fcA»*S3ttl»«iI» * 
Dy77Y??-fa^l 2 ©ff 4>fflfCjfi<^M£,Wf 5 C £ ft 5„ SE^T, ^£3^ 

[ 0 0 4 4 ] 

C © £ 5 K , 0 6 © « T* (i . *n^77Y 7^ • f^Xi- 1 2±iCfeSU#i)t0^7 
©£ffitf H 1 ©*i« ttifil&SOfcffifcft *D^770^ • ir X * 1 

77^i"f^^l 2±©fBMftS£, *^flUcifi^rtJiS 9 S £fiB£l^c Ho Til 
7fr5i2>S*lfe5o fcfcL, *n ??74 y ? • f 9 V X* 1 2 ± C 3 tUI.© M fit B 
©M#*>, 0 1 ©«»Sfctta>lfll*T*** C tfrft, B 1 fcjfcUfcRTMttO 4 2 fcffil^T 40 

, ® i (omfcicmLT ±T>mwLrz<D tmimmx*. *n^7Aijiiig»a, 

42<Dr^q@£'>L-fo/jN£<-r3<:i:{c£t3T, *oy77-f y^f-fXj'i 2±© 
#Mft©MiSti£©rtS#'> L"f <45i7tfflfflltni^ *D^77-f 7^ • f 

X? 1 2±K*tt*#BH3t©/<9-»#«ie©g*iafflHtt#tt©»»*'*l« > r<B£:i: 
tfftS. Jl©73i£f;:<fcoTnJM&D4 2«rM®ILfc:i;$©W^^^LfcCD^08T'fe 
»K H0©Afct, vtM&®. 0 4 2 ©lpg?:^t < Lfc i: c 5*a? L, |WJ 0 © b ft , « 
@ 3$ 9 4 2 © B8 □ & £ /Jn £ < Lfttil5^SLt^5„ 
[ 0 0 4 5 ] 

MKglJ©^HI©«S t LT, El 9 © A Rt>* B (C, fl P3MB#T® 6 2 a , ^ © H St -Ml 6 
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^fcttflBfcjtfLifc. RgtmXU XA 6 2 14, * cq R £[£ $tf] 6 2 b * *a 9 5 7 <( y 9 • 7 <f 

•7 ? ^X^i2CttLTSitC&5<fcdCLT) ESJntfeO, * fc , * n $r 5 7 -c y 
i"f-(XM 2CJt«Wifi«LfcffiHCESSftT^S. C4>Hft#7y XA6 2 <D1B 
ft 0 14 , » - 2 • s i n~ 1 ( 1 / n ) 7^7>J;D;*:t<, C C n f4 , RI«^'JX 
A 6 2<Dfcm0JSMT-&So frj&»S«jgCJ: o T«4"r * R*JB#iH3fclf- A 6 4 Co 
l^T, ttTC. 0 1 0^#IUTK!«t5o 

[ 0 0 4 6 ] 

Bl OCfe^t, ¥ff)te-A2 4*»^LTl/''5) , e$l©5^, RStJgX'JXA6 2±<D 
. Rli6Zb*6*lr 1 «»inftttI^X»t«)tiR a y 1(4. * el £ft 10 

T , *P?77^y^f^M2J:0, «t« -»C> fft (Pl«tt6 2 bJC-SLT^S) 5 
fSR 1 ^ttlinfcfflB^Aftf-r *. R§£«16 2 b^6*a r 2 J£ttf*ftfcffiE'\ 

Xmt %Kt& R a y 2 (4, * £ T? g *f £ ft T . * & M ft* 6 * S R 2 fc *J fflE ft * a 9 5 7 

Bi»^yXA6 2<DJIj56 2 c t*ny77o> • X * 1 2^<D^©ffigt«r 
L t L> $ fc, IjS62ct, Rli^'JXAB Z'MO^SR a y 2 OXIf^fc ©PI©, 

nmm6 2 b gic n-ofcE«*H t-r stt&ur, &©i£ 6 Rtfa 7 

[ft 6 ] 

R,= r, - (L + r,/ r 2 -H)tan0 • - • CSt6) 

[ft 7 ] 

R 2 = r 2 - (L + H)tan0 • • • (^7] 

z: ft 6 © 3 6 » #©S8ft<1#&ft*. 
[ft 8 ] 

g 2 _ r 2 - (L + H)tanfl r 2 r t r 2 - (r x L + /j# )tanfl r 2 

R { r,-(L + r,/r 2 -H)tan0 r, r/ 2 - (r 2 L + rfl )tan0 r, 

• • • (it8) 

i£*»tst N *©S9^t ens. 
[ft 9 ] 

r 2 /R 2 <r 1 /R 1 • • • (St9) 

[ 0 0 4 7 ] 

01 0*»6IH6*»ftJ:5fc, ¥fT^e-A 2 4 © ftlg ft* R SI X U XA 6 2 T*e»f s-es 

tiT*n?77^> • x -< x * i 2±'\ja»«ft*fc*ctt, * ojta&tf ika*- % tc 

tbK.rtV-®m&m* ^ ©If ( = *n^77-C>y^-7 ? ')'X^12±(D/^7-^ 
S/¥ff)ttr-A2 4©><7-*S) (4, C2££ft£T3fc£, KiRay lt'li, C 

2 • r 1/R 1 ift9, )tiR a y 2 1-ti, C2 • r 2/R2i45„ f LT, S9Ki 
Lft<J;5K, r2/R2<rl/RlT'$5ft», *D^^7-C>y^-7 ? -<X^12±© 

©$j£T-{4, * n 9? 7 4 v 5 • X * 1 2 ±C33tt 3 #M © <7 -Mtfft tf, * 
P^77f>y^ ■ f* * X * 1 2<D4>^Sf5^P>«jaSP^l6l^oT^^C{gTtTfT<4:a^ 
, S73|plfiBffi#14^Wr5t>Oi:^5o Cft (4, *o?97-fy».7*YX*12±C 



S3*. 

40 
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is a z^mytv^v -ma©£/Ba#, 01 <omi& tmtfa* <otimK.it zt^ 5 c tub 
5. 

[ 0 0 4 8 ] 

^s^aa© 5 -5. nmmyv xa 6 2 ©rcgtw 6 2 b Kitt^M^t A*ff s^igis * 

a^7^y? • -f -< X <7 1 2 ©4>4>fflKi£^ig$£!!a&r 5 c t (eft 3 0 SfoT, 
[ 0 0 4 9 ] 

COJ:^, @ 9 © M T* «U *P^-77-C-y*-rWX?12±&C:fctt£#!iaft©>'W 
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